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＊Thelithiumsaltof5waspreformed･Seetheexperimentalsection． 
ＨＥＴＥＲＯＣＹＣＬＥＳ,Ｖｏ１．５３，Ｎｏ．７，２０００ 1５７５ 
withoutatraccamountoffOrmationsof7and9(Entry4).Simnarly,thcrcactionofDwith6(Smolcq） 
andLiOH(10molcq)inDMEfbllowcdbytrcatmcntwithAc20andpyridinc,affOrdcd8andlOin55 
and17％yiclds，rcspcctivcly､Finally，wcfbundthatthcprcfbrmcdhthiuｍｓａｌｔｏｆ５，prcparcdsimplyby 
mixing5withLiOＨｍＭｃＯＨｆＯＵｏｗｃｄｂｙｃｖａｐｏｒａｔｉｏｎｏｆｔｈcsolvcnt，rcactcdsucccssfilllywith6、
Subscqucntacctylaionrcsultcdinthcfbrmationof7(insteadof8)in79％yicldasshowninthcEntrya 
lnanothcrattcmptstoattainthcdcsircdglycosylation,bothdirccthcatingof5witha-D-glucosc(11)and 
thccondcnsationof5wilha-D-glucoscpcntaacctatc(12)inthcprcscnccofZnCl2inAcOH,８wcrccx‐ 
amincdundcrvariousreactionconditionsjlzwJ伽．
Ｈｙｄｒｏｌｙｓｉｓｏｆ７ａｎｄ８ｕｓｉｎｇＮａＯＭｃｉｎａnhydrousMCOH9procccdcdsmoothlytogivccapparilosidcA 
(1)in98and98％yiclds,rcspcctivcly・ThcUMIR,１H-andl3CNMRspcctraofsynthcticl,andits
bchavioronTLCwcrcidcnUcaｌｗｉｔｈｔｈｏｓｃｏｆｎａｍｒａｌｌ・ZA1thoughcapparUosidcAisrcportcdtobc
amorphoussolid,oursynIhcticonciscolorlcsspnsmsmcltingat235-237oC(dccomp).msisthc 
rcasonwhythcvalucofspccificrotationofoursynthcticlislargcrthanthatofnaturalproduct・
Inconclusion,wchavcachieVcdthcfirsttotalsynlhcsisofcapparilosidcA(1)infivcstcpsfmm3in41％ 
ovcrallyicldwitha67兜originalityratclOApplicationofthcprcscntsimplcglycosylationmethodtoothcr
substratcssuchasphcnolandacidiccompoundsisinprogress． 
ＥＸＰＥｍＭＥＮＴＡＬ 
ＭＣ１ｔｉｎｇｐｏｉｎｔｓｗｃｒｃｄｅｔｅｒｍｉｎｅｄonaYanagnotomicromcltingpointapparatusandarcuncorrected・IR
spcctrawcrcdctcrmincdwithaShimadzuIR-420spcctrophotomctcr,ａｎｄｌＨ－ａｎｄｌ３Ｃ－ＮＩＶｎＲｓｐｅｃｔｒａｗｉｔｈ 
aJEOLGSX-500spccIromctcrwithtctramcthylsilancasaninternalstandardMSwcrcrecordcdonJEOL 
SX-102AandJMS-GCmatcspcctrometcrs・ColumnchromatographywaspcrfbrmcdonsiUcagcl(SiO2，
100-200mcsh,fromKantoChcmicalCohc.)throughoutthcprcscntstudy、
４－Hydroxyindole-3-acetonitrile（５）fmm4-Benzyloxyindole-3-acetonitｍｅ（４）－A 
solutionof4(103.8ｍｇ,O396mmol)ｍＭｃＯＨ(１０ｍL)washydrogcnatcdatrtandlatmovcr１０％ 
Pd/Ｃ(43.6ｍｇ)for0.5ｈ.Aftcrcvaporationofthcsolvcntundcrrcduccdprcssurc,thcrcsiduewas 
column-chromatographcdonSiOZwithCHC13-McOH(98:2,ｖ/V)asanclucnttogivc5(55.5ｍｇ,８２%） 
5:mpl82-184oC(colorlcssprisms,rccrystaUizcdfiDmAcOEH1cxanc)ＪＲ(KBr):3470(ＮＨｏｒＯＨ)， 
3280(ＮＨｏｒＯＨ),２２７０(CN)cｍ－１．１H-MVm(CD30D)６:408(2H,ｄ,Ｊ=１２Ｈｚ),６．３５(1H,ｄｄ， 
J=7.6,07Ｈｚ),683(1Ｈ,。｡,J=8.3,0.7Ｈｚ),6.89(1Ｈ,.｡,J=８３，７．６Ｈｚ),705(1Ｈ,brt,J=1.2Ｈｚ）
ＭＳ航:１７２(Ｍ+).Ａ"`zLCalcdfbrC1OH8N20:Ｃ,69.75;Ｈ,4.68;Ｎ，l627Found:Ｃ,69.73;Ｈ，
4.67;Ｎ，16.24. 
1-Acetyl‐（８）ａｎｄ４－(2’,３'’４''６'一Tetm-O-acetyM-D-glucopyramosyloxy)indole-3-aceto‐
nitme（７）ｆｍｍ５－【EntⅣ１］ＬｉＯＨ(16.4ｍｇ,0.685,mol)wasaddcdtoasolutionof5(383ｍｇ，
0223,mol)inDMF(2ｍL)andthcmixturcwasstirrcdatrtfOrlOminTothisdalkpurplcsolutionwas 
added6（140.7ｍｇ,Ｏ３４２ｍｍｏｌ)andthcwholewasstirrcdatrtfOr2h・AftcradditionofAcOH(０．０５
mL),thcsolvcntwasevaporatcdundcrrcduccdprcssurc・Tbthcrcsiducwcrcaddcdpyridinc(2ｍL)and
Ac20(１ｍL),andthcmixturcwasstirredatrtfOr21hAftcrcvaporationofthcsolvcntundcrrcduccd 
prcssurc,AcOEtwasaddedtothercsiduc、TY1corganiclayerwaswashcdwithsaturatcdNaHCO3，ｔｈｅｎ
HETEROCYCLES,Ｖｏｌ､53,No.７，２０００ 1５７６ 
withbrinc,ChPicdovcrNa2SO4,andcvaporatcdundcrrcduccdprcssurctolcavcabrownoil,whichwas 
column-chromatographcdonSio2succcssivclywithCHCl3-hcxanc(7:3,ｖ/V)andCHq3asclucntsto 
givc4-acctoxy-1-acctyUndolc-3-acctonitrilc(10)(8.2ｍｇ,６％),４－acctoxyindolc-3-acctonitrilc（９）(70.0 
mg,５５％),８(7.5ｍｇ,２%),and７(52.3ｍｇ,１８％)mthcordcrofclution7:mpl97-198℃(colorlcss 
ncedlcs,recrystallizedfiromMCOH)｛α]D26-24.0｡(c=015,CHC13)ＪＲ(KBr):３３８０(NH),２２６０ 
(CN),1749(CO),1724(CO)cm-1.1H-NMR(CDCl3)６:2.04(3H,s),2.058(3nｓ),2.059(3H,s)， 
２．０８(3H,ｓ),３．９２(1H,。｡｡,Ｊ=10.0,5.4,2.4Ｈｚ),３．９６(1H,．｡,Ｊ=19.0,1.2Ｈ⑳,４．０２(1H,。｡，
J=19.0,12ＨｚＭ15(1H,．｡,J=12.3,2.4Ｈｚ),4.29(1H,。｡,J=123,ＭＨｚ),５２１(1H,。d,J=10.0,
9.3Ｈ⑳,5.33-5.43(3H,、),6.61(1H,。｡,J=7.0,1.7Ｈｚ),7.09(1H,．｡,J=8.3,1.7Ｈ⑳,７．１１(1Ｈ，
.｡,J=８３，７．０Ｈｚ),7.19(1H,。t,J=2.4,1.2Ｈｚ),8.19(1H,brs,ＮＨ).ＭＳ碗/z:502(Ｍ+)Ａ""・Calcd
fbrC24H26N2010:Ｃ,57.37;Ｈ,5.22;Ｎ,５５８.Found:Ｃ,57.32;Ｈ,５２２;Ｎ,5.49.8:ｍｐ２１３４１４℃ 
(colorleSsneedleMecrystalhzcdfromMeOH).[α]D26-377｡(c=013,CHC13)ＩＲ(KBr):2260(CN)， 
1743(CO),1728(CO),1705(CO)cm-1.1H-NMR(CDCl3)6:2.03(3H,s),2.058(3H,s),２．０６２(3H， 
s),２．０９(3H,ｓ),２．６４(3H,ｓ),３９０(1H,ddd,Ｊ=10.0,5.4,2.4Ｈ⑳,３．９２(1H,．｡,Ｊ=19.7,1.5Ｈｚ)， 
4.02(1H,。｡,J=19.7,1.5Ｈｚ),4.13(1H,dd,J=12.5,2.4Ｈｚ),4.29(1Ｈ,．｡,ﾉｰ12.5,5.4Ｈｚ),5.16-5.
24(1H,、),5.32-5.39(3H,、),6.81(1H,。,J=7.8Ｈｚ),7.30(1H,。｡,J=8.3,7.8Ｈｚ),７．４２(1Ｈ,ｂｒ
ｔ,ＬＬ５Ｈｚ),８．１９(1Ｈ,Ｊ=8.3Ｈ⑳.ＭＳ腕/z:５４４(M+).Ａ"`JLCalcdfOrCZ6H28N20111/4H20:Ｃ，
5688;Ｈ,５．２３;Ｎ,5.10.Found:Ｃ,５６８０;Ｈ,５．２０;Ｎ,5.069:mpl35-136oC(colorlcssprisms， 
rccrystallizcdfromAcOEt-hcxanc).ＩＲ(KBr):３４００(NH),２２５０(CN),１７５９(CO)cｍ－１．１H-NIⅦＲ 
(CDC13)６:2.43(3H,s),3.87(2H,。,J=1.2Ｈｚ),６．９３(1H,。｡,Ｊ=7.6,1.0Ｈ⑳,７．１５(1H,。t,Ｊ=2.4,
1.2Ｈｚ),７１９(1H,。｡,Ｊ=8.3,7.6Ｈｚ),７２３(1H,。｡,Ｊ=8.3,1.0Ｈｚ),8.27(1H,brs,ＮＨ).ＭＳ腕/z：
214(Ｍ+).Ａ"CJLCalcdfbrC12H10N2o2:Ｃ,67.28;Ｈ,4.71;Ｎ,１３.O8Found:Ｃ,67.35;Ｈ,4.76;Ｎ， 
129910:mpl73-174oC(colorlcssprisms,rccrystalUzcdfiOmAcOEt).ＩＲ(KBr):2260(CN),１７５２ 
(CO),1697(CO)cm-1､lH-NMR(CDC13)6:2.42(3H,s),2.64(3H,s),3.86(2H,ｄ,J=1.2Ｈｚ),７．１２ 
(1Ｈ,。｡,ﾉｰ8.1,0.7Ｈｚ),７３８(1H,ｄｄ,Ｊ=8.3,8.1Ｈ⑳,７．４４（1H,brt,Ｊ=１２Ｈｚ),８．３４(1Ｈ,ｂｒｄ，
J=8.3Ｈｚ).ＭＳ腕/z:256(Ｍ+).ＡＭ､CalcdfOrC14H12N203:Ｃ,65.62;Ｈ,4.72;Ｎ,10.93.Found:Ｃ，
65.59;Ｈ，4.67;Ｎ，１０．９１． 
[EntIy2]InthcsamcproccdurcasdcscribcdmthcEntryl,ＬｉＯＨ(59.3ｍｇ,2.48,mol),５(166.7ｍｇ， 
O969mmol),DIV〃(6ｍL),and６(611.1ｍｇ,１．４８，mol)wcrcuscdandthcrcactiontimcwas2hAnd
thcn,ＡｃＯＨ(Ｏ５ｍＬ),pyridmc(4ｍL),andAc20(2ｍL)wcrcuscdRcactiontimcfOracctylationwas3 
hAftcrthcsamcwork-upandseparationasdcscribcdmEntry1,7(71.2ｍｇ,１５％),８(41.3ｍｇ,８％),， 
(111.7ｍｇ,54％),andlO(19.7ｍｇ,８％)wcreobtaincd 
[Entw3］InlhcsamcproccdurcasdcsclibcdinthcEntryl，ＬｉＯＨ(31.2ｍｇ,１３０，mol),５（102.0 
ｍｇ,0.593,mol),DIV〃(5ｍL),and６(545.0ｍｇ,１３２，mol)wcrcuscdandthcrcactiontimcwasl・S
hAndthcn,ＡｃＯＨ（0.5ｍL)，pyridinc(５ｍL)，ａｎｄＡｃ２０(2.5ｍL)wcrcuscd・RcactiontimcfOr
acctylationwas50hAftcrthcsamcwork-upandscparationasdcscribcdinEntry1,7(13.4ｍｇ,１２％)， 
８(13.1ｍｇ,１１％),，(210ｍｇ,４４％),andlO(5.9ｍｇ,10％)wereobtained 
[Entry4]InthcsamcproccdurcasdcscribcdinthcEntryl，ＬｉＯＨ(70.1ｍｇ,２．９３，mol),５(50.2ｍｇ， 
0.292,mol),DlV価(5ｍL),and６(633.9ｍｇ,１．５４，mol)wcrcuscdandthcrcactiontimcwaslｈＡｎｄ
HETEROCYCLES,Ｖｏｌ､53,No.７，２０００ 1５７７ 
then,ＡｃＯＨ(1ｍL),pyridinc(6ｍL),andAc20(3ｍL)wcrcuscdRcactiontimcfbracctylationwas3h 
Aftcrthcsamcwork-upasdcscribcdinEntryl,thcrcsiducwascolumn-chromatographcdonSio2with 
AcOEt-hexanc(1:3,v/v)togivclO(17.3ｍｇ,23％)and８(833ｍｇ,53％)inthcordcrofclution． 
[Entry5］ＬｉＯＨ(66.1ｍｇ,2.76nmnol)wasaddcdtoasolutionof5(46.7ｍｇ,0.272,mol)inMcOH 
(５ｍL)andthcmixturcwasstirrcdatrtfOr5minundcrAratmosphcrc・Aftcrcvaporationofthcso1vcnt
undcrrcduccdprcssurc,asolutionof6(5604ｍｇ,1.36,mol)inDMF(5ｍL)wasaddcdtothcrcsiduc 
andthcwholcwasstirrcdatrtfOr2h・AftcradditionofAcOH(1,1J,thcsolvcntwascvaporatcdundcr
rcduccdprcssurc・Tothcrcsiducwercaddcdpyridine(６ｍL)andAc20(3ｍL),andthcmixturcwas
stinPcdatrtfOr3hAftcrcvaporationofthesolvcntunderrcduccdprcssurc，AcOEtwasaddcdandthe 
organiclaycrwaswashedwilhsaturatcdNaHCO3,andbrinc,dricdovcrNa2SO4,andcvaporatedundcr 
rcduccdprcssurctoleavcabrownoil，whichwascolumn-chromatographcdｏｎＳｉＯ２ｓｕcccssivclywith 
AcOEt-hcxanc(1:2,Ｖ/V)andAcOEt-hcxanc(1:1,ｖ/V)togivc9(１６ｍｇ,３％)and７(107.8ｍｇ,７Ｍ)in 
thcordcrofclution 
l-Acetyl-4-(21,3,,4',６'一tetra-O-acetyl-βD-glucopyranosyloxy)indole-3-acetonitrile（８）
from9-LiOH(78.7ｍｇ,3.29,Ⅱ､Cl)wasaddcdtoasolutionof9(６８９ｍｇ,0.322,mol)inＤＭＦ(５ 
ｍL)andthcmixturewasstirrcdatrtfOrlhundcrAratmosphcrcTothisdarkpurplcsolutionwasadded 
６(667.8ｍｇ,1.62ｍ､Cl)andthewholcwasstirrcdatrtfbr2hAftcradditionofAcOH(1ｍL),thc 
so1vcntwasevaporatedundcrrcduccdpressurc・Tothcrcsiducwcrcaddcdpyridine(6ｍL)andAc20(３
ｍL),andthcmixturcwasstirredatrtfOrl4hMcrcvaporationofthcsolvent,AcOEtwasaddedtothc 
rcsiducandthcwholcwaswashcdwithsaturatcdNaHCO3，andbrinc，dricdovcrNa2SO4，and 
cvaporatedundcrrcduccdpressurctolcavcabrownoU,whichwascolumn-chromatographcdonSiO2 
withAcOEt-hcxanc(1:3,v/v)togivclO(13.6ｍｇ,17％)and８(95.6ｍｇ,55％)inthcorderofclution 
CappaⅡilosideA（１）from7-AsolutionofNaOMcmMcOH[preparcdwithNa(122.0ｍｇ,５３０ 
nnnoDandanhydrousMcOH（３ｍL)]wasaddcdtoasuspcnsionof7（290ｍｇ,０．０５８，Ⅱ､Cl)in 
anhydrousMeOH(１ｍL)atOoCandthemixturcwasstirrcdatrtfbr2hAftcrthcpHofthcrcaction 
mixmrcwasadjustedto6-7withAcOH(Ｏ３ｍＬ),thcwholewascvaporatcdunderrcduccdprcssurcto 
lcavcasoUd,whichwascolumn-chromatographcdonSiO2withAcOEt-McOH(95:5,Ｖ/V)togivcl 
(19.0ｍｇ,９８％).１:ｍｐ２３５－Ｚ３７ｏＣ(dccomp,colorlcssprisms,rccrystallizcdfiPomMeOH-AcOEt， 
naturalproduct2isreportedtobeamorphous)｛α]D26-785゜(c=O15MeOH)[liL,２[α]D2O-588｡(c＝
0.4,McOH)].、(KBr):3500,3350,2250(CN),1625,1586,1502,1348,1245,1169,1077ｃｍ－１．
１H-NMR(s001VEIzPMSO-d6)6:3.21(1Ｈ,ｄｔ,J=５４，９．２Ｈｚ,collapscdtod,J=g2Hzonadditionof 
D20),3.27-3.41[3H,ｍ,coUapscdto332(1H,t,J=ＭＨｚ),3.34ヨ.40(1H,、),and3.39(1H,。｡，
J=9.0,7.8Ｈｚ)onadditionofD20]，３．５０(1Ｈ，quin,Ｊ=6.0Ｈｚ,coUapsedtodd,Ｊ=11.7,5.9Hzon 
additionofD20),３．７３(1Ｈ,ddd,Ｊ=11.7,5.3,20Ｈｚ,collapscdtodd,ﾉｰ11.7,2.OHzonadditionof 
D20M､１４(1H,ｄｄ,Ｊ=18.6,ｏ､５Ｈｚ),４．２ｏ(1H,。d,Ｊ=18.6,1.ｏＨ⑳,４．５６(1H,Ｍ=5.7ＨｚｏＨ，
disappcarcdonadditionofD20),４．８９(1H,CLJ=7.6Ｈｚ),5.00(1H,ｄ,ﾉｰ5.4Ｈｚ,ＯＨ,CUsappcarcdon 
additionofD20),５０８(1Ｈ,。,Ｊ=4.9ＨｚＯＨ,disappcarcdonadditionofD20),５２８(1Ｈ,。,J=5.6Ｈｚ，
〔Ⅲ,disappcarcdonadditionofD20),６．６９(1H，。d,Ｊ=7.1,1.2Ｈｚ),６．９９（1H,．｡,Ｊ=8.1,7.1Ｈｚ)，
7.02(1H,．｡,J=8.1,1.2Ｈｚ),７．２０(1Ｈ,brd,上2.4Ｈｚ,coUapscdtosonadditionofD20),１１０６(1H，
HETEROCYCLES,Vol､53,No.７，２０００ 1５７８ 
brs,ＮＨ,disappcarcdonadditionofD20).１３C-NMR(DMSO`6)６:148,60.6,69.6,73.3,76.4, 
76.8,101.1,103.3,103.6,106.0,116.5,120.2,122.5,122.7,137.7,15Ｌ７ＦＡＢ－ＭＳ”/z:(Positive） 
357[Ｍ+Na]+,（negative)333[M-H]－．Ａ"`JLCalcdfOrC16H18N206:Ｃ,57.48;Ｈ,5.43;Ｎ,8.38． 
Found:Ｃ,57.26;Ｈ，5.48;Ｎ，８．１４． 
CappamosideA（１）from8-AsolutionofNaOMcinMCOH[prcparcdwilhNa(114.8ｍｇ,４９９ 
，mol)andanhydrousMcOH（３ｍL)]wasaddcdtoasuspcnsionof8（２８．９ｍｇ,0.052,mol)in 
anhydrousMcOH(1ｍL)atOoCandthcmixturcwasstirrcdatrtfbr4hAftcrthcrcactionmixturcwas 
adjustcdtopH6-7withAcOH(Ｏ３ｍＬ),thcwholcwascvaporatcdundcrrcduccdprcssurctolcavca 
soUd,whichwascolumn-chromatographcdonSiO2withAcOEﾄＭｃＯＨ(95:5,Ｖ/V)togivcl（17.1ｍｇ， 
98％).ThclR,1H-andl30NMRspcctra,anditsbchaviorontlcarcidcnticalwiththoscoflfrom7． 
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